I claim: 



1., An apparatus for processing yaata derived from the 
weight of the load carried by the b^y of a truck, said 
apparatus comprising : 

a truck frame including an assembly for supporting said 
truck body botweot* on said frame; 

a pressure sensor assembly /mounted to said frame for 
transferring from said body to/said frame at least a 
predetermined portion of the l/otal weight of said body such 
that said assembly distributes te> said frame said 
predetermined portion of thp zqjz&L weight in a substantially 
uniform manner along an interface/ between said truck frame 
and body and said assembly is responsive to said 
predetermined portion of/the total weight to provide 
pressure data representative of the weight of said truck 
body; and 

a processor means for receiving said pressure data and 
detecting a change im the weight of said truck body and 
formulating data indicative of truck condition in response 
to said pressure data and its change. 



2. An apparatus as 
processor means includes 
indicative of a predet 
said truck body, 2) 
incremental increases 
for determining the a 
a bucket of a loader, 
said memory, processo 
if the total weight m 
for said truck body i 
of material in said b 
to said comparison mea 
capacity of said true 




claim ^/wherein said 
memory means for storing data 
max/mum weight capacity for 
responsive to 
.ght of said truck body 
:ima^e of material added by 

leans responsive to 
means for determining 
:ermined maximum weight 
the approximate weight 
lisplay means responsive 
.ng the remaining weight 
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3. An apparatus as set forth in claim 2/ wherein said 
detection means includes; 

first means for detecting a monotonic /increase in the 
total weight of said truck body; and 

second means for storing said increafee, 

L 4. An apparatus as set forth in arlaim 2 wherein said 
processor means includes means for isolating pressure data 
representing pressure spikes and means for recording the 
occurrence of a pressure spike, and ymeans responsive to the 
recording means for delivering data/ to said display means 
indicative of the degree of road roughness. 

5. An apparatus as set for£h in claim J2^wherein said 
display means includes a display oflthe remaining weight 
capacity of said truck body as/a percentage of the 
approximate weight of material carried by said bucket. 

v 6. An apparatus as set/ forth in claim ^wherein said 
display means comprises a sreries of light indicators 
representative of the approximate capacity of a bucket, said 
light indicators being relatively positioned such that each 
light represents a fractional portion of the capacity of the 
bucket . 



^7. An apparatus/as set forth in claim ^wherein said 
pressure sensor assembly is also a cushioning interface 
between said truck body and said truck frame. 



8. An apparatus as set forth in claim^Z' wherein said 
body is pivotallW mounted to said frame by way of a hinge 
assembly such that said pressure sensor assembly supports 
the entire weigblt of said truck body in its lowered position 
on said truck fitame along the interface between said truck 
frame and body/with none of the weight of the load 
transferred td the truck frame via said hinge assembly. 
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* 9. An apparatus as set forth in claim 8 wherein said 
hinge assembly has body and frame portions afra also has 
means for decoupling said body and frame po/tions when said 
truck body is moved to its lowered positiorf such that the 
entire weight of said truck body is communicated to said 
truck frame through said pressure sensor/ assembly. 

10. An apparatus as set forth iy claim ^-wherein said 
pressure sensor assembly comprises at/ least one length of 
resilient tubing positioned on a beam of said truck frame 
wherein said resilient tubing provi/des an interface between 
said truck body and said truck frame for communicating jtaid 
at least predetermined portion of the^yeight of said body to 
said frame. 

11. An apparatus as set /forth ltf claim 1 /including: 
first transceiver means /mounted to each of said 

plurality of trucks; 

said processor means m'ounted to said truck and said 
processor means operatively coupled to said first 
transceiver means and saLa pressure sensor assembly for 
receiving said data from/ said pressure sensor assembly, 
processing said data and transmitting data signals 
indicative of the truck's hauling status by way of said 
transceiver; and 

a stationary processor means including/ second 
transceiver means for communicating with said first 
transceiver means f /said stationary processor means receiving 
said data signals /from said processor means, said data 
signals identifyi/ng the truck and its hauling status. 

12. An apparatus as set forth in claim 11/wherein 
said* stati/onary processor means includes 1) first means 

for calculating in response to said data signals an average 
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load time for each loader, 2) second means responsive to 
said data and said first means for calculating /the current 
load delay time for each loader , 3) third mean's for 
identifying the loader with the minimum load/delay 4) fourth 
means for forming data for transmission by ssaid second 
transceiver means, said data identifying a/particular truck 
and the loader with the minimum load delay time; and 

said processor means mounted to saica truck including 
fifth means responsive to data received /from said fourth 
means by said first transceiver for displaying the number of 
the loader identified by the data to j/he operator of the 
truck identified by the data. 



13. An apparatus as set forth* in claim ^11^-wherein said 
pressure sensor assembly includes /tubings which forms the 
interface between each of said b<j>dy a^uL-trame of said 
trucks . 

14. An apparatus as set £orth irT > claim ^1, therein sa id 
stationary processor means inpludes memory means for 
archiving data from said trucks. 




15. An apparatus as jket forth in claim ri v wherein said 
processor means generates/data signals for transmission in 
response to said data from said pressure sensor assembly 
which are indicative of/ whether said truck is dumping its 
load, beginning loadiryq of a new load or in transit between 
load and dump sites 

16. An apparatus as set forth in claim 15 wherein said 
processor means generates data signals for transmission in 
response to data/a plurality of sensors on-board said trucks 
including gear jsensors, dump sensors and distance sensors. 

/ 

17. An apparatus as set forth in claim l^L wherein said 
stationary processor means includes memory means for 
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archiving said data signals from each of said /plurality of 
processors in groups firstly identifiable wifefh individual 
trucks and secondly identifiable with types/of trucks. 

18. An apparatus as set forth in cl&im 17^.wherein the 
data base formed by the data archived in/ said memory means 
is used by said stationary processor means to generate data 
for controlling the movement of said t/ruck by transmitting 
said control data for reception by saad first transceiver. 



19. An apparatus as set fort]/ in claim 1/wherein said 
processor means includes: 

means for periodically sampling the pressure data from 
said pressure sensor assembly; 

storing said data; 

means for periodically cpmpayrjmg a selected one of said 

data samples with other stored simples to determine if said 

one of said data samples is/a pressure spike; 

means for counting the pressure spikes; and 

means for deriving f/rom the total count of pressure 

spikes an indication of /the degree of road roughness and 

displaying said indicat/ion on display means. 



20. An apparatus as set forth in claim^l^including : 
said processor /means providing an indication of a load 
or dump condition of said truck in response to pressure data 
from said pressure sensor assembly; 

distance mearis for measuring the distance traveled by 
-said truck between load and dump indications from said 
processor means 

storage means responsive to said distance means and 
said pressure/ sensor assembly for storing the distance 
traveled by said truck between load and dump sites and for 
storing the /total weight of the load hauled by said truck 
between sines; and 
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means responsive to the storage means for/ multiplying 
the distance traveled by the weight hauled iyi order to 
provide a tons-miles record. 

21. An apparatus as set forth in cl£im 2^1'ncuding , 
means for transmitting to a remote locat/ion the value 
resulting from the multiplying means wWere the value is 
divided by the time interval between successive load and 
dump indications thereby providing a/standard for the degree 
of tire load. 



22. An apparatus according tto claim ^✓wherein said 
apparatus identifies a reference/number and records vital 
statistics of the truck in connection with said reference 
number, said appai 



paratus included: /A^ 
ns operatively/ coupl/^a Ao said pr 



memory means operatively/ coupjjea jto saia processor 
means.; 

means coupled to said Processor means for entering said 
reference number and for identifying a portion of said 
memory means corresponding to said reference number; 

said processor meaiVs responsive to said pressure data 
for 1) manipulating saad data and 2) routing said 
manipulated data to locations within said portion of said 
memory identified by ysaid entering means; 

detecting means' responsive to said entering means for 
detecting changes ik\ the reference number; and 

display means/ responsive to said detecting means for 
displaying the manipulated data in said portion of memory 
when a change of/ said reference number has occurred. 



23. An apparatus according to claim ll/'including : 
said stationary processor means including memory means 

for storing a predetermined maximum load capacity for each 

of said truck bodies; and 
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said processor means including means tor determining a 
weight of said truck body from the data of said pressure 
sensor assembly indicative of the weight of the load, each 
of said processor means transmitting data/to said stationary 
process or means which is indicative of pie total weight of 
the truck body, 

said stationary processor means y) comparing the 
weight with the predetermined maximum Aoad capacity, and 2) 
generating an output signal identifying the truck if the 
weight is greater than the predetermined maximum load 
capacity . 

> v 24. An apparatus as set forth" in claim J^including 
means for displaying the weight ofj said truck body in 
response to said processor means. 




25.': An apparatus as set f^rt^^ri claim 23^including 
means in said stationary processor means for -accumulating 
the total number of times an output signal is generated 
indicating an overload of the truck. 



26. An apparatus as s4t forth in claim ^'including 
means for measuring the fiyont and rear axle loads of said 
truck wherein said body i 7 s pivotally mounted to said frame, 
said means comprising; 

a weighing device 6n said truck distinct from said 
pressure sensor assembly for measuring a force of said truck 
body on said truck fr^me and providing data indicative of 
said force; 

a processor mea/is responsive to the data from said 
weighing device and/said pressure sensor assembly for 
determining the distribution of the weight of said truck 
body over the front and rear axles of said truck; and 

display mearLS responsive to said processor means for 
displaying the portions of the weight of said truck body 
carried by said/front and rear axles. 
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27. An apparatus as set forth in claira^26 wherein 
hydraulic cylinders connected between said/truck frame and 
body move said truck body between said ra/sed and lowered 
positions, said weighing device sensing i:he pressure in the 
hydraulic fluid of said hydraulic cylinder. 



28. An apparatus as set forth 
processor means includes means for 
location of the center of gravity 
between said front and rear axles. J 



claim 26 wherein said 
.nding the relative 
a loaded truck body 



29. An apparatus as set forth in claim 26 .wherein said 
processor means includes memory /mea-ns storing -^predetermined 
tare weights for said front ana re^kaxles and said 
processor means including summangl means for adding the axle 
weight to the tare weight in jorder to find a gross weight 
for each axle. 



30. An apparatus as set forth in claim 1/ wherein said 

I / 
truck body is pivotal between raised and lowered positions 

on said truck body and where said pressure sensor assembly 

mounted on said truck frame includes a plurality of sensor 

elements and said sensor assembly provides an interface 

between said truck frame/and body when said body is in a 

lowered position such tnat said plurality of sensor elements 

taken as a whole provide an indication of the total weight 

of said truck body and/when taken in groups comprising less 

than the whole and thereby provide an indication of fore- 

/ / 

and-aft weight distribution as well as side-to-side weight 
distribution of the load carried by the truck body; and 

processor means responsive to said groups of sensor 
elements of said pressure sensor assembly for detecting an 
imbalance of the weight carried by said truck body and 
signaling the truck operator in response thereto. 
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31. An apparatus as set forth Lrv claim J^wherein said 
body is pivotally mounted to said bruck frame and said 
apparatus includes a distance senior for providing signals 
to said processor means indicatiye of tr.uck movement, said 
processor means including means /responsive to said distance 
sensor and to said pressure sensor assembly for providing an 
output signal when said truck /moves without the body in its 
fully lowered position. 



32. An apparatus as shtf ^jbrth in claim ^wherein said 
body is pivotally between raided/and lowered positions and 
wherein said processor means includes 1) memory means for 
storing the tare weight of said truck body f 2) means 
responsive to the lowering of said truck body onto said 
pressure sensor assembly after the load carried by said body 
has been dumped for comparing the weight of said truck body 
with the tare weight i/n said memory, and 3) means for 
indicating the body is not fully empty when the weight of 
the body is greater t/han the tare weight of the body plus a 
predetermined constant . 



33>. An apparatus for processing data derived from the 
weight of the load carried by t\/e body of a truck, said 
apparatus comprising : 

a truck frame including d hinge assembly for pivotally 
supporting said truck body between raised and lowered 
positions ; 

a pressure sensor assembly mounted to said frame for 
supporting the entire weight of said body in its lowered 
position and providing pressure data representative of the 
weight of said truck body; 

a distance sensor /for providing distance data to said 
processor means indicative of truck movement; 
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a processor means for receiving said pressure data and 
detecting a monotohic change in /the weight of said truck 
body and formulating data indicative of truck condition in 



said pressure means including first means responsive to 
said pressure data for detecting said truck body raised off 
said pressure sensor assembly and second means responsive to 
said first means (1) and sayd distance data for providing an 
output signal when said truck moves with said body raised 
off said pressure sensor assembly. 

34. An apparatus for processing data derived from the 
weight of the load carried by tt^e bod.y^of a truck, said 
apparatus comprising: / 

a truck frame including a hinge assembly for pivotally 
supporting said truck hbdy between raised and lowered 
positions; / 



a pressure sensor/ assembly mounted to said frame for J 
supporting the entire/ weight of said body in its lowered 
position and providiryg pressure data representative of the 
weight of said truck/body; 

a processor meaps for receiving said pressure data and 
detecting a monotohic change in the weight of said truck 
body and formulating data indicative of such condition in 
response to said pressure data and its monotohic change; and 

said processor means including 1) memory means for 
storing the tare weight of said truck body, 2) means 
responsive to the /lowering of said truck body onto said 
pressure sensor assembly after the load carried by said body 
has been dumped for comparing the weight of said truck body 
with the tare wei/ght in said memory, and 3) means for 
indicating the body is not fully empty when the weight of 
the body is greater than the tare weight of the body plus a 
predetermined constant . 



response to said pressure data/and its mbnotohicj) change ; and 
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35,. An apparatus for determining the remaining weight 
capacity of a body carried on a yfcruck frame which is loaded 
by the bucket of a loader and for indicating when the weight 
of the material in a full average bucket is more than the 
remaining weight capacity of t/ie body, said apparatus 
comprising in combination; 

a truck frame including a hinge assembly; 

a truck body pivotally mounted to said truck frame at 
said hinge assembly, said trvUck body being pivotally movable 
on said frame between lowered and raised positions; 

a pressure sensor assembly mounted to said frame 1 for 
supporting the entire weight of said body in its lowered 
position and providing pressure data representative of the 
weight of said truck bodyA 

a processor means for receiving s^id pressure data and 
determining the total weight dr saler truck body said 
processor means includi/mg; ^J^^ 

1) memory means for storing data indicative of a 
predetermined maximum /weight capacity for said truck body, 
2) detection means responsive to incremental increases in 
the total weight of said truck body for determining the 
approximate weight o| material added by a bucket, 3) 
comparison means responsive to said memory, processor and 
detection means for ^determining if the total weight minus 
said predetermined Maximum weight for said truck body is a 
fraction of the approximate weight of material in said 
bucket, and 4) disjplay means responsive to said comparison 
means for displayi/ng the remaining weight capacity of said 
truck body. 



36. An apparatus as set forth in claim 35/wherein said 
detection means/ includes ; 

first means for detecting a monotonic increase in the 
total weight of said truck body; and 

second means for storing said increase. 
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37. An apparatus as sey forth in claim wherein said 
processor means includes mea^s forTi- sola ting pressure data 
representing pressure spikes andi^me^s^z or recording the 
occurrence of a pressure spike, and means responsive to the 
recording means for delivering data to said display means 
indicative of the degree pf road rougjiness. 

38. An apparatus as set forbh in claim ^/wherein said 
display means includes a display/of the remaining weight 
capacity of said truck body as A percentage of the 
approximate weight of material: carried by said bucket. 




39. An apparatus as afet forth in claim 38/Wherein said 
display means comprises a /series of light indicators 
representative of the approximate capacity of a bucket, said 
light indicators being Relatively positioned such that each 
light represents a fractional portion of the capacity of the 
bucket . 

JMf. An apparatus as set forth in claim >5>wherein said 



pressure sensor assembly is also a cushioning interface 
between said truck body and said truck frame. 



An apparatus as set/Torth in claim ^S^Wherein said 
pressure sensor assembly includes a support means mounted on 
said truck frame, said support means directly supporting 
said truck body on said/ truck frame when said truck body is 
in a lowered position/? said support means supporting the 
truck body in its lowered position in such a manner as to 
support the entire weight of the load along the interface 
between said tri^ck frame and body with none of the weight of 
the load transferred to the truck frame via said hinge 
assembly . 
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"^2^ An apparatus as set forth in cl^im ^^wherein said 
hinge'assembly h^s body and frame portions and also has 
means for decoupling said body and frame portions when said 
truck body is moved to its lowered posfition such that the 
entire weight of said truck body is Communicated to said 
truck frame through said pressure syensor assembly, j 

An apparatus as set foi/th in claim ^wherein said 
pressure sensor assembly comprises at least one length of 
resilient tubing positioned on/a beam of said truck frame 
wherein said resilient tubing/provides an interface between 
said truck body and said truyck frame for communicating the 
entire weight of said body /fco said frame when said body is 
in its lowered position. 



44. A system for minimizing the/ hauling time of a 
plurality of trucks between load ancy dump sites, said system 
comprising : 

an on-board weighing device on each of said plurality 
of trucks said on-board weighing device providing signals 
indicative of body weight; 

first transceiver means moi/nted tc/^ach jrff said 
plurality of trucks; 

processor means mounted tb each of said plurality of 
trucks and each processor means operatively coupled to one 
of said first transceiver means and one of said on-board 
weighing devices for receivi/ng said signals from said 
pressure sensor assembly, processing said signals and 
transmitting data signals indicative of the truck's hauling 
status by way of said transceiver; and 

a stationary processor means including, second 
transceiver means for communicating with said first 
transceiver means, said/ stationary processor means receiving 
said data signals from/each of said plurality of processor 
means mounted to said Plurality of trucks, said data signals 
identifying the truck/and its hauling status. 
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$4. A system as set forth in claim^4^wherein said on- 
board weighing device includes a pressure sensor assembly 
mounted on the frame of the truck and supporting the body of 
the truck uniformly along an interface between the truck 
body and frame. 



le mi.^myp^oeL^ delay time, 4) 
for transmission by said 



46. A system as set forth in/:laim 44^tfherein 
said stationary processor means includes 1) first means 
for calculating in response to satid data signals an average 
load time for each loader, 2) second means responsive to 
said data and said first means /for calculating the current 
load delay time for each loader, 3 )_ third means for 
identifying the loader with 
fourth means for forming da1 

second transceiver means, sAid data identifying a particular 
truck and the loader with ythe minimum load delay time; and 

each of said plurality of processor means mounted to 
said plurality of trucks/ includes fifth means responsive to 
data received from saity fourth means by said first 
transceiver for displaying the number of the loader 
identified by the datya to the operator of the truck 
identified by the dc 

A system as set forth in claim ^fi^ wherein said 
pressure sensor assembly includes tubings which forms the 
interface between each of said body and frame of said 
trucks. 

48. A system as set for^h in claim 44/^wherein said 
stationary processor means includes memory means for 
archiving data from said tr/icks. 

49. A system as setz forth in claim 44'' wherein said 
processor means generates data signals for transmission in 
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response to said signals from saiya pressure sensor assembly 
which are indicative of whether a particular truck is 
dumping its load, beginning loaoing of a new load or in 
transit between load and dump s^tes. 

50. A system as set forth in claim 44 wherein said 
stationary processor means includes memory means for 
archiving said data signals firom each of said plurality of 
processors in groups firstly/ identifiable with individual 
trucks and secondly identifiable with types of trucks* 

51. A system as set forth in claim ^J^-Wherein the data 
base formed by the data ar/chived in said memory means is 
used by said stationary processor m^ari^fo generate data for 
controlling the movement /of said trucks by transmitting said 
control data to for reception by said first transceivers. 



52.' A method for detecting and recording the degree of y 
road roughness for an off-road, heavy-duty truck, said 
method comprising the steps of: 

periodically calculating the force of said truck body 
on said truck frame; 

storing said fofce calculations; 

periodically comparing a selected one of said force 
calculations with other stored force to determine if said 
one of said force calculations is a force spike; 

counting the /force spikes; and 

deriving from the total count of force spikes an 
indication of thg degree of road roughness and displaying 
said indication./ / 



53. A method as set firth 
pressure of said truck body on 
calculated with the truck i>ody 
f rame . 
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laim 52/wherein the 
truck frame is 
lowered onto the truck 
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A method as set forttr in claim 52 wherein the 



force of said truck body on sfaid truck fi^ame is provided by 
a pressure sensor interfaced between the truck body and 
frame to communicate a predetermined portion of the weight 
of said truck body to s4id truck frame* 



55. A system for measuring thfe degree of tire use by a 
vehicle which hauls material in a dump body pivotally 
mounted to the frame of said vehiple, said apparatus 
comprising ; 

distance means for measuring the distance traveled by 
said vehicle and providing distance data; 

an on-board weighing device for measuring the total 
weight of a load of mater ial/ hauled by said vehicle and 
providing weight data and £or providing data indicative of 
the beginning and ending ok a hartrl cycle; 

storage means responsive oQ_>aid distance means and 
said on-board weighing device for accumulating the distance 
and weight data; and 

stationary process/or means for receiving said weight 
and distance data, said stationary processor means including 
1) means for identif yi/ng the elapsed time, total distance 
and the weight for each haul cycle, 2) means for multiplying 
the total distance and weight for each haul cycle to provide 
a sum, 3) means for dividing said sum by the elapsed time 
for each haul cycle,/ and 4) means for displaying the value 
resulting from the multiplying means thereby indicating a 
standard for the degree of tire wear of the truck tires as a 



function of the ve 



e^iicle ' 



s load. 



56. An apparatus asj set forth in claim Sj^-wherein said 
on-board weighing device/ inc^tfSe^a pressure sensor assembly 
mounted on said frame oh said^ehicle which fully supports 
the weight of said loajfl whei 
lowered position. 



idl^'vehicle which fully supports 
n/ said body is in its fully 
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57. An apparatus as set ^^orth in claim 56ywherein said 

way of 



body is pivotally mounted tp^said f^am^by wa^ of a hinge 
assembly such that said bjmy is f ul / l^stxp"por ted by said 
pressure sensor assembly when said Jcruck body is in a fully 
lowered position. 



58. An apparatus for use in connection with an off- 
road, heavy-duty truck wherein said apparatus records vital 
statistics of the truck in connection with an identifier 
number entered into the apparatus b# the truck operator, 
said apparatus comprising: 

a processor including memory /means ; 
means coupled to said processor for entering an 
identifier number and in responsje thereto identifying a 
portion of said memory means; 

measuring means for providring da^a^indicative of 
hauling . parameters of said triLCk; 

said processor means responsive to said measuring means 
for 1) receiving said data indicative of hauling parameters, 
2) manipulating said data and 3) routing said manipulated 
data to locations within sa/id portion of said memory 
identified by said entering means; 

detecting means responsive to said entering means for 
detecting changes in the/identifier number; and 

means responsive to said detecting means for 
transferring from memory the manipulated data in said 
portion of memory wheiy a change of the identifier number has 
occurred. 



^59. An apparatus as set/forth in claim 58/wherein said 
truck has a body pivotably m</unted_^n_a truck"r rame, said 
measuring means including: 

a pressure sensor assembly ^supporting the entire weight 
of said body on said trucl/ frame when said body is in a 
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fully lowered position and said presswfe sensor assembly 
providing pressure data representative of^tii£ weight of said 
truck body; and 

said memory means including data indicative of a 
predetermined maximum weicpnt for said truck body. 



60, An apparatus for identifying an overload condition 
in off-road, heavy-duty trucks having bodies mounted to the 
truck frames by hinge assemblies? for movement between 
lowered and raised positions, faid apparatus comprising, in 
combination : 

a sensor assembly mounted on said truck frame and 
supporting a predetermined portion of the weight of said 
truck body on said truck frame when said truck body is in 
said lowered position, saiyfl sensor assembly responding to 
the weight of said body to provide a signal indicative of 
the entire weight of said body; 

a means for transferring saiq signal to a remote, off- 
board processor; 

said remote off-bdard processor means responsive to 
said signal and including memory means for storing a 
predetermined maximum /load capacity for said truck body; and 

said processor means including means for 1) determining 
a weight of said truck body from the signal of said sensor 
assembly indicative /of the weight of the load, 2) comparing 
the weight with the/predetermined maximum load capacity, and 
3) generating an output signal if the weight is greater than 
the predetermined maximum load capacity. 



61. An apparatus as set forth in claim 60^11 eluding 
means for displaying the weight of said truck body. 



62. An apparatus as set forth in claim 6^/including 
means in said arocessor means for accumulating the total 
number of times an output signal is generated indicating an 
overload of the truck. 
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63). An apparatus for measuring and manipulating 
various hauling and loading parameters for an off-road, 
heavy duty truck having a body, a ytrame and front and rear 
axles, said apparatus comprising:, 

a first weighing device on said truck for measuring a 
first force of said truck body on said truck frame and 
providing data representative c/f sair&f first force; 

a second weighing device /on sakdt^tfck for measuring a 
second force of said truck boay on said truck frame and 
providing data indicative of/ said second force; 

a processor means responsive to said first and second 
weighing devices for determining the distribution of the 
weight of said truck body /over the front and rear axles of 
said truck; and 

display means respo/isive to said processor means for 
displaying the portions /of the weight of said truck body 
carried by said front apd rear axles. 

> . (p5 ^ 

i { p^>^her ( 

Lid truck 

pivotally mounted to said truck frame at said hinge assembly 
such that said truck body is pivotable between raised and 
lowered positions, said first weighing device supporting the 
entire weight of said truck body when said truck body is in 
its lowered position. 

65. An apparatus as set fiorth in claim 64 wherein 
hydraulic cylinders connected yoetwepn said tru'ck frame and 
body move said truck body be^weer\^s^id^ raised and lowered 
positions, said second weighting device sensing the pressure 
in the hydraulic fluid of j&aid hydraulic cylinder. 

66. An apparatus as set f</rth J.n claim -5-9^ wherein said 



Id 

An apparatus as set forth in claim ^>tfherein said 
truck frame includes a hinge assembly and said truck body is 



processor means finds the location 



the center of gravity 
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of a loaded truck body on an imaginary line passing through 
the front and rear axle of said trijck 



67. A method for measuring tJhe load bearing on the 
front and rear axles of an off-road, heavy duty truck having 
a body connected to the truck frame by a hinge assembly for 
pivotal movement of the body abouit the hinge assembly by 
hydraulic cylinders, said method /comprising the steps of: 
weighing the truck body by $ first means; 
weighing the truck body by 



secoi^Vr^arns ; 

determining from the weighi measurements the location 



between the front and rear axles of a vertical plane 
including the center of graviby of said truck body; and 

dividing the weight of the truck body between front and 
rear axles in the same ratio/as the ratio of the horizontal 
distances from the front and/ rear axles to said vertical 
plane . 

68. A method as set north in claim 67^i^ncluding the 
step of adding the predetermined tare weight bearing on the 
front and rear axles to the portions of the body weight 
bearing on the front and rear axles. 

69. An apparatus for measuring and manipulating 
various hauling and loading parameters for an off-road, 
heavy duty truck having a body,/ a frame and front and rear 
axles, said apparatus comprising in ^ombjjxat ion : 

hinge assemblies pivotal/ly joining said truck frame and 
body; / ^ 

a sensor assembly mounted on said truck frame and 
including a plurality of jsensor elements, said sensor 
assembly supporting a predetermined portion of the weight of 
said truck body when s^ad truck body is fully lowered on 
said truck frame; 
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said sensor assembly providing an interface between 
said truck frame and body wharf said body is in a lowered 
position such that said plurality of sensor elements taken 
as a whole provide an indication o^-tiie^total weighty of said 
truck body and when take^n in grotiipp^compr ising less than the 
whole provides an indication of r<pr e-and-af t weight 
distribution as well yas side-to-s[ide weight distribution of 
the load carried by/the truck body; and 

processor mea^is responsive to said sensor assembly for 
detecting an imba/lance of the weight carried by said truck 
body and signaling _t>*£ truck operator in response thereto. 

70. A method of determining/the weight carried by a 
heavy duty earth-moving vehicle Waving at least one hoist 
cylinder for moving the load-cay rying body of the vehicle 
between a lowered position for /loading and a raised position 
for hauling, said method comprising the steps of: 

activating said hoist cylinder to raise said body to 
its hauling position; 

sensing the pressure in /said hoist cylinder and 
determining from said pressure the force necessary to lift 
said body to its hauling position;* 

estimating the relative posi^ip^^of the center of 
gravity of said load between the front and rear axles of 
said vehicle; and 

determining the total/ weight of the load from the force 
associated with said hoist cylinder and the estimated 
position of the load's center of gravity. 



71. A method as set forth in claim ^(Kincluding the 
step of determining the/ relative axial loads on said vehicle 
from the total of the load carried by said body. 

72. A method as/set forth in claim 7(/'including the 

/ * 
step of determining uhe relative position between front and 



39-102/cad 



-119- 



rear axles of said hoist cylipde^b^f ore determining the 
total weight of the load carrjied by said body. 

y^. A stationary platform scale for placement on an 
approximately level ground surface, said scale comprising, 
in combination: 

a first planar plate; 

a plurality of flexible tubing laid on said first 
planar plate with each tubing having first and second ends; 

a second planar plate positioned to rest atop said 
plurality of flexible tubing, said second planar plate 
extending to fully cover said plurality of flexible tubing; 

a plurality of pressure sensors each secured to one of 
said first or second ends of each of said plurality of 
flexible tubing for providing pressure data indicative of a 
weight present on said second planar plate; 

said second planar plate having a lower surface for 
direct contact with each of said plurality of flexible 
tubing wherein said lower surface includes a calibration 
plate to ensure a known surface area of contact between said 
plurality of flexible tubing and said second planar plate; 
and 

means for gathering all the data from said plurality of 
pressure sensors and determining a weight present on said 
second planar plate, 

\J\ A stationary platform scale as set forth in claim 

^^"including stabilization means coupling said first and 
second planar plates to retard movement parallel to the 
planes of said plates while simultaneously allowing the 
plates to move relative to one another in a direction normal 
to the planes of said plates. 

75. In a system for cont^D^ing- the routing of a fleet 
of vehicles composed of distiryct groups to a plurality of 
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possible locations, a method for monitoring and commanding 
vehicle movement comprising the steps of: 

sensing the weight and chairoe in weight of the load 
carried by each vehicle and formulating raw data 
representative of said weight and said change in weight; 

transferring said raw datfa to/^ central location; 

cataloging raw data at spid c*exL^r^l location from each 
vehicle and combining said raw data from selected vehicle 
groups to provide collectives data indicative of group 
performance; and 

analyzing said raw anp collective data to provide data 
commands for transfer to selected vehicles. 

76. In a system for controlling the routing of a fleet 
of vehicles composed of distinct groups to a plurality of 
possible locations, an apparatus for monitoring and 
commanding vehicle movement comprising, in combination: 

of said vehicles for sensing a 

isaid vehicle and forming data 
ange ; 
of said vehicles for transmitting 
or receiving said data from each of 
loging said data to provide 
, 2) formulating a data base for 
said averages, 3) analyzing said 
averages from each of said vehicles and each of said groups 
and 4) forming control iata in response to said analysis; 
and 

transmitting means coupled to said central computer for 
transmitting said contrsl data to selected trucks. 

77. In a system as sit fo£Uj^i-n claim 76^1ncluding 
repeater transmitters st ry&tegiifc^lly located^along the routes 
of said fleet of vehicle/ and/each repeater transmitter 



means on-board each 
change in load carried b; 
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78. In a system as set 




receiving said data from vehicles in it^ vicinity and re- 
transmitting said data to said centra/ computer such that 
the re-transmitted data identifies Jche approximate location 
of said vehicles. 



wherein said 



control data includes data ^designating load ^m^T dump sites 
and each of said vehicles/ includes display means responsive 
to said control, data fa/ displaying the load or dump site to 
the vehicle operator y 

79. In a system as set fort/h in claim 76 wherein each 
of said vehicles is loaded with /material by a^oader and 
said data from said on-board means yfbvj^des data indicative 
of loader performance such that saiacentral computer 
includes a data base of loadey performance based on said 
data . 



80. In a system as set/ forth in claim 76 wherein said 

/ S 
vehicles include a pivotal body mounted on a yframe for 

movement between raised ancy lowered positions and said on- 
board means includes a pressure sensor assembly mounted to 
said frame for supporting /the entire weight of said body in 
its lowered position and providing said data indicative of a 
change in load. 



81. In a system as 
on-board means includes 
increase in the load car 



set forth in claim 76 wherein said 
neans for detecting /monotonic 
ried by said vehicle. 



82. In a system as. 
pressure sensor assembly 



set forth in claim 8(Vwherein said 
is mounted on the frame of said 
vehicle and is continuous along the interface between said 
truck body and truck frame when said body is moved to its 
lowered position, 
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83. In a system for controlling the routing of a fleet 
of dump-body trucks composed of distinct groups to a 
plurality of possible locations and including a central 
computer for receiving data from said trucks and issuing 
commands to said trucks , an apparatus on-board each of said 
trucks comprising, in combination: 

a pressure sensor assembly mounted to the frame of said 
truck for supporting the entire weight of the body of said 
truck in its lowered position, ^aid pressure sensor assembly 
providing pressure data indicative pf th^^eight of said 
body; 

a processor means on-bo^rd each of said trucks for 
receiving said pressure data and detecting a monotonic 
change in the weight of sai:d body, and providing- output data 
indicative of truck condition; and 

transmitter means on-board each of said trucks for 
receiving said output data from said processor means and 
transmitting said outpq/t data to said central computer for 
further processing . 

In the system set forth in claim JJ3^said central 
computer including means for receiving said output data and 
formulating a data base for each truck and each group of 
trucks, said central computer also including means 
responsive to said data base for providing control data to a 
second transmitter means operatively coupled to said central 
computer . 

In the system set forth in claim fit^S* receiver 
means on-board each of said trucks for receiving said 
control data and delivering it to said processor means. 



86. In the system sey forth in claim 85,/^said 
processor means including meansf^^sponsive to said control 
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data* to provide display da£a to fan— e« 
for use by l:he truck operator. t 



-board display means 



87\. An apparatus for measuring the weight of the load 



carried by the body of a 

in combination: 

a truck body and a t 
means for coupling s^id 

side-to-side or fore-to-a 

respect to said frame but 

movement; and 

a. pressure sensor as 

portion of the weight of 



ruck, said apparatus comprising, 




frame ; 

{ dy to said frame to inhibit 
ment of said body with 
'wing limited vertical 



jjembly supporting a predetermined 
£>aid body along an interface 
between said body and frane such that the weight of said 
body is transferred to sa^d frame uniformly along said 
interface , 

An apparatus as set forth in claim jB^wherein said 
pressure sensor assembly includes a signal output indicative 
of pressure and said apparatus includes a processor means 
for receiving said signal output. 




-f 89 . An/apparatus as set forth in claim 88^wherein said 
ocessor means includes means for detecting^ monotonic 

rondit i 
and its monotonic change. 



change in the weightl^of^did truck body and formulating data 
cative of truck condition in response to said pressure 



a truck frame su 
a pressure senso 
and positioned along 
and frame for support 




90. An apparatus f o : measuring the weight of a truck^ 
body and its load, comprising, in combination: 

said truck body; 
ly mounted on said truck frame 
/between said truck body 
Fedetermined portion of the 




total weight of said truck body such that said assembly 
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4 



distributes said predetermined portion of the total weight 



of said truck body in a<subsjtant ia'riy uniform) manner along 



said interface, said assembly providing a plurality of 
output signals indicative ofj the pressure at said interface 
between said body and frame; 

means on-board said trdck and responsive to said 
plurality of output signals (for formulating a single 
'indication of the weight off said truck body and its load; 
and 

a display responsive tjb said means for indicating the 
weight of the load carried [by said body, 




— An apgrarracus^ 
s includes means fc 
representative of the^ 
single indication of 
load in order to provj 



sAibtrai 



fan 



weigfct 



;ei( 



in claim JK)^wherein said 
ting a predetermined weight 
f said body from said 
f said truck body and its 



- thejnet we-i^Ttr^ot said tr 



ication to said display of 
Ick body. 



92 



An apparatus as 



assembly are fluid pressi 
adder responsive to said 
visual signal in said di 



set forth in claim 9Q^wherein said 



plurality of output signals from said pressure sensor 



res and said means is a mechanical 
fluid pressures for activating a 
play indicative of the weight of 



the load carried by the truck body 



93. An apparatus a 



s set forth in claim 9XKwherein said 



plurality of output signals from said pressure sensor 
assembly are electrical signals and said means is an 
electronic adder responslive to said plurality of electrical 
signals for activating al visual signal in said display 
indicative of the weight \of the load carried by the truck 
body . 
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94. An apparatus as sei 
mechanical adder includes 
each output signal from sd 
wherein said chambers h 
the chambers, in a manner whx 



forth in claim 92 wherein said 
ality of chambers, one for 
pressure sensor assembly, 

.stop^assembly interconnecting 
creates a fluid pressure in 



one of the chambers which is the sum of the fluid pressures. 

5. A system for measuring the weight of a vehicle 
and its load and transferring the measurement to a 
remote stationary site, said system compris/i'ng/ in 
combination: 

a vehicle frame for supporting said body; 
a pressure sensor assembly mounted on said truck frame 
and positioned along an interface between said truck body 
and frame for supporting a predetermined portion of the 
total weight of said trucjc/body such that said assembly 
distributes said predetermined portion of the total weight 



of said truck body in .a substantially uniform manner along 
said interface, said/assembly providing at least one output 

signal indicative ©f the pressure at said interface between 

/ 

said body and frame; 

means remote from said vehicle for receiving at least 

one output si.gnal and formulating an indication of the 
/ 

weight of s^tid body and its load; and 

coupling means joining said" pressure sensor assembly 
and said/remote means for transferring said at least one 
output signal from said assembly to said remote site. 



96. A system ac 
least one output sig 
is fluid under pressu 
responsive device for 
indication indicative 
coupling means is a 
under pressure from 
responsive device re 
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claim 95>^herein said at 
id pressure sensor assembly 

remofe^means is a pressure 
(fW providing^>a visual 

ht of said body and said 
communicating the fluid 
embly to said pressure 
rom the vehicle. 
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97. A system according to claim 95^-wherein said at 



least one output signal from saic^jp-ressure sensor assembly 

is an electrical signal: and said remote means is a circuit 

response to said electrical signal when received via said 
coupling means. 

A system according to claim ^^9^-tfherein said 
pressure sensor assembly comprises liquid-filled tubing- 



99. In a system utilizing pressurized tubing, an 
apparatus for terminating an end off said tubing and for 
insuring the termination is leak-oroof under high pressures/ 
said apparatus comprising, in combination: ' 

an end clamp located at the end of said tubing and 
comprising first, second and thind positions; 

said third position of said/ end clamp located inside 
said tubing while said first and second /port ions fit over 
the outside of -said tubing so aj5 to sandwich said tubing and 
third position; 

means for joining said fi£st, second and third 
positipns of said clamp with said tubing including a 
plurality of screws holding said portions together and also 
bonding material joining the /tubing to said portions so as 
to totally seal the end of said tubing; and 

a collar surrounding said tubing at an area proximate 
the end of said tubing but cearward of said clamp, said 
collar having a central bore for receiving said tubing and 
restraining said tubing sucp that the radial forces with 
respect to the longitudinal axis of said tubing are at least 



partially absorbed by said 
the longitudinal interface 
clamp. 



collar and thereby attenuated at 
between said tubing and said 
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100. In a system for monitorAng hauling parameters of 
a vehicle with a dump body, an 09^-board apparatus 
comprising, in combination: 

a sensor mounted on said Jtfody and responsive to the 
pivotal position of said body/f or providing an output signal 
indicative of the position of. sai4j3^<*y7 said sensor being 
totally encapsulated in a hpusing in order to prevent 
ambient conditions from reducing the responsiveness of said 
sensor 

a processor for receiving said output signal from said 
sensor and responding tp said signals in a predetermined 
manner; and 

means communicating said output signal from said sensor 
to said processor whorein said means includes an output port 
in said housing whictt maintains the sensor in isolation from 
its ambient environn/ent . 

^Sr&T. The on-board apparatus as set forth in claim 4r&GTs 
wherein said sensor is a mercury switch, 
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